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Introductory Remarks 

On March 29, 2005, pursuant to Patent Cooperation Treaty 
("PCT") Rule 71.1 the International Preliminary Examination 
Authority of the United States Patent and Trademark Office 
("IPEA/US") issued an International Preliminary Examination Report 
("IPER") for PCT International Patent Application PCT/US2003/021927 
("the PCT patent application") . 

The PCT patent application corresponds to this United States 
patent application. The PCT patent application was filed with the 
PCT Receiving Office of the United States Patent and Trademark 
Office ("RO/US") on the same date as this patent application. 
Claims 1-19 in the PCT patent application are word-for-word 
identical to claims 1-19 now pending in this patent application. 

The rejection which appears in the March 8, 2004, Office 
Action applies to the claims pending in this patent application the 
same reference, i.e. Shirasaki, et al . (US 2002/0044364 Al) , as the 
reference applied to the claims of the PCT patent application in a 
Preliminary Written Opinion in IPEA issued by the IPEA/US on August 
5, 2004. The March 29, 2005, IPER issued by the IPEA/US found that 
all the claims pending in the PCT patent application possessed both 
novelty and inventive step over Shirasaki, et al . (US 2002/0044364 
Al) . 
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On April 4, 2005, Applicants dispatched to the United States 
Patent and Trademark Office ("USPTO") for inclusion in this patent 
application a copy of the IPER issued by the IPEA/US on March 29, 
2005. Accordingly, the IPER issued by the IPEA/US on March 29, 
2 005, is hereby incorporated by reference as though fully set forth 
here . 
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AMENDMENTS 

There are no Amendments to the Specification. 
There are no Amendments to the Claims. 

Amendments to the Drawings begin on page 5 of this Response 
and include both an accompanying replacement sheet and an anno- 
tated sheet showing changes . 

Remarks /Arguments begin on page 6 of this Response. 

An Appendix including the amended drawing accompanies this 
Response . 
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Amendments to the Drawings 

The accompanying drawing sheet, which replaces drawing sheet 
7/8 of this patent application as originally filed, eliminates a 
handwritten annotation which appears on the original sheet 7/8. 

Attachment: Replacement Sheet 

Annotated Sheet Showing Changes 
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REMARKS 

In view of the following remarks, the Applicants respectfully 
request reconsideration of the present application. 

Objections and Rejections 

The Office Action dated March 8, 2005: 

1. rejects claims 1-9, 12-15, 17 and 19 under 35 U.S.C. 
§ 102. (e) as being anticipated by a Shirasaki, et al . 
published patent application US 2002/0044364 Al entitled 
"Optical Apparatus Which Uses a Virtually Imaged Phased 
Array to Produce Chromatic Dispersion" that was filed 
October 30, 2001, in the names of Masataka Shirasaki and 
Simon Cao ("the Shirasaki, et al . published application") 
as a: 

a, continuation-in-part ("CIP") of U.S. application 
Ser. No. 09/461,277, filed Dec. 14, 1999, and that 
issued October 2, 2001, as United States Patent no. 
6,296,361 which the Shirasaki, et al . published 
application incorporates by reference; and 

b. that is related to and incorporates by reference: 

i. U.S. application Ser. No. 08/796,842, filed 
February 7, 1997, that issued July 27, 1999 
as United States Patent no. 5,930,045; 
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ii. U.S. application Ser. No. 08/685,362, filed 
July 24, 1996, that issued December 7, 1991, 
as United States Patent no. 5,999,32 0; and 

iii. U.S. application Ser. No. 08/910,251, filed 
Aug. 13, 1997 that issued October 19, 1999, 
as United States Patent no. 5,969,865, which 
in turn: 

(1) was filed as a CIP both of: 

(a) U.S. application Ser. No. 
08/796,842, filed February 7, 1997, 
that issued July 27, 1999 as United 
States Patent no. 5,930,045; and 

(b) U.S. application Ser. No. 
08,685,362, filed July 26, 1996, 
that issued December 7, 1991, as 
United States Patent no. 5,999,320; 
and 

(2) claims priority from Japanese patent 
application number 07-190535, filed in 
Japan on July 26, 1995; 

2. rejects claims 10 and 11 under 35 U.S.C. § 103(a) as 
being unpatentably obvious in view of the Shirasaki, et 
al . published application; and 
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3. objects to claims 16 and 18 for depending from a rejected 
base claim, and states that claims 16 and 18 would be 
allowable if rewritten in independent form. 

The Claimed Invention 

The invention, as presently encompassed by independent 
apparatus claim 1, is an optical chromatic dispersion compensator 
adapted for bettering performance of an optical communication 
system. 

The optical chromatic dispersion compensator includes a 
collimating means for receiving a spatially diverging beam of light 
which contains a plurality of frequencies. The colliinating means 
converts the received spatially diverging beam of light into a 
mainly collimated beam of light that is emitted from the collimat- 
ing means , 

The optical chromatic dispersion compensator also includes an 
optical Phaser which provides an entrance window for receiving the 
mainly collimated beam of light from the collimating means . The 
optical phaser angularly disperses the received beam of light in a 
banded pattern that is emitted from the optical phaser . In this 
way, the beam of light received by the optical phaser becomes 
separated into bands so that light having a particular frequency 
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within a specific band is angularly displaced from light at other 
frequencies within that same band. 

Lastly, the optical chromatic dispersion compensator also 
includes a light -returning means which receives the angularly 
dispersed light having the banded pattern that is emitted from the 
optical Phaser, and reflects that light back through the optical 
phaser to exit the optical phaser near its entrance window. 



The Cited References 

The Shirasaki, et al. 
Published Application 

Exhibit A attached hereto reproduces FIGs. 7-11 and 13 of the 
Shirasaki, et al . published application. With respect to various 
of those FIGS., the Shirasaki, et al . published application, in 
pertinent part describes a virtually imaged phased array ("VIPA") 
as follows. 

[0103] Referring now to FIG. 7, a VIPA 7 6 is prefera- 
bly made of a thin plate of glass . An input light 77 xs 
focused into a line 78 with a lens 80, such as a semi- 
cylindrical lens, so that input light 77 travels into 
VIPA 76 . Line 78 is hereinafter referred to as "focal 
line 78"" . Input light 77 radially propagates from focal 
line 78 to be received inside VIPA 76 . VIPA 7 8 then 
outputs a luminous flxix 82 of collimated light , where the 
output angle of luminous flux 82 varies as the wavelength 
of input light 77 changes. For example, when input light 
77 is at a wavelength Al, VIPA 76 outputs a luminous flux 
82a at wavelength Xl in a specific direction. When input 
light 77 is at a wavelength X2 , VIPA 76 outputs a 
luminous flux 82b at wavelength k2 in a different 
direction. Therefore, VIPA 76 produces luminous fluxes 
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82a and 82b which are spatially distinguishable from each 
other. 

[0105] Input light 77 is focused into focal line 7 8 by 
lens 80 through radiation window 126 , to undergo multiple 
reflection between reflecting films 122 and 124. Focal 
line 78 is preferably on the surface of plate 120 to 
which reflecting film 122 is applied . Thus , focal line 
78 is essentially line focused onto reflecting film 122 
through radiation window 126^ The width of focal line 78 
can be referred to as the "beam waist" of input light 77 
as focused by lens 80. Thus, the embodiment of the 
present invention as illustrated is FIG. 8 focuses the 
beam waist of input light 77 onto the far surface (that 
is, the surface having reflecting film 122 thereon) of 
plate 120. By focusing the beam waist on the far surface 
of plate 120, the present embodiment of the present 
invention reduces the possibility of overlap between (i) 
the area of radiation window 126 on the surface of plate 
12 0 covered by input light 77 as it travels through 
radiation window 12 6 (for example, the area "a" illus- 
trated in FIG. 11, discussed in more detail further 
below) , and (ii) the area on reflecting film 124 covered 
by input light 77 when input light 77 is reflected for 
the first time by reflecting film 124 (for example, the 
area "b" illustrated in FIG. 11, discussed in more detail 
further below) . It is desirable to reduce such overlap 
to ensure proper operation of the VIPA. 

[0142] As illustrated in FIG. 13, a light is output from 
a fiber 246, collimated by a collimating lens 248 an9 
line- focused into VIPA 240 through radiation window 247 
by a cylindrical lens 250 . VIPA 240 then produces a 
collimated light 251 which is focused by a focusing lens 
252 onto a mirror 254. Mirror 254 can be a mirror 
portion 256 formed on a substrate 258. 

[0143] Mirror 254 reflects the light hack through 
focusing lens 252 into VIPA 240. The light then under- 
goes multiple reflections in VIPA 240 and is output from 
radiation window 247. The light output from radiation 
window 247 travels through cylindrical lens 250 and 
collimating lens 248 and is received by fiber 246. 
[0144] Therefore, light is output from VIPA 240 and 
reflected by mirror 254 back into VIPA 240. The light 
reflected by mirror 254 travels through the path which is 
exactly opposite in direction to the path through which 
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it originally traveled. As will be seen in more detail 
below, different wavelength components in the light are 
focused onto different positions on mirror 254, and are 
reflected back to VIPA 240. As a result, different 
wavelength components travel different distances, to 
thereby produce chromatic dispersion. 



Legal Principles Applicable to 
Rejections Under 35 U.S.C. 102(e) 

[F]or anticipation under 35 U.S. C. § 102, the reference 
must teach every aspect of the claimed invention either 
explicitly or impliedly. Any feature not directly taught 
must be inherently present. Manual of Patent Examining 
Procedure ("MPEP") Eighth Edition Revision 2, May 2004, 
§ 706.02, p. 700-21 (Emphasis supplied) 

"Anticipation under 35 U.S. C. § 102 requires the disclosure in 
a single piece of prior art of each and every limitation of a 
claimed invention." Rockwell International Corporation v. The 
United States , 147 F.3d 1358, 1363, 47 USPQ2d 1027, 1031 (Fed. Cir. 
1998) citing National Presto Indus, v. West Bend Co. , 76 F.3d 1184, 
1189, 37 USPQ2d 1685, 1687 (Fed. Cir. 1966) . 



Argument 

The Pending Application Acknowledges VIPA 
Chromatic Dispersion Compensation References 

Because as set forth both above and in Exhibit B hereto, using 

a VIPA either to create or to compensate chromatic dispersion has 

been known for almost ten (10) years, i.e. since the filing of 

Japanese patent application number 07-190535 in Japan on July 26, 
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1995, Applicants when filing the pending patent application were 
aware that VIPAs existed, and of their use. 

To address the issue that VIPAs are prior art to the present 
invention, the text of the pending application beginning on page 4 
in line 35 presents the following description both of: 

1. VIPA chromatic dispersion compensation devices, and 

2 . technological problems which they exhibit . 

An analogous chromatic dispersion compensation 
technique replaces the diffraction grating 50 with a 
virtually imaged phased array ("VIPA") such as that 
described in United States Patent no. 6,390,633 entitled 
"Optical Apparatus Which Uses a Virtually Imaged Phased 
Array to Produce Chromatic Dispersion" which issued May 
21, 2002, on an application filed by Masataka Shirasaki 
and Simon Cao ("the '633 patent"). As illustrated in 
FIG. 3B, which reproduces FIG. 7 of the '633 patent, the 
VIPA includes a line- focusing element , such as a cylin- 
drical lens 57 , and a specially coated parallel plate 58. 
a" collimated beam 51 enters the VIPA through the line- 
focusing cylindrical lens 57 at a small angle of inci- 
dence , ancf emerges from EHe VIPA with large angular 
dispersion. In combination with the light -returning 
device 52 illustrated in FIG. 3A, the VIPA can generate 
sufficient chromatic dispersion to compensate for 
dispersion occurring in an optical fiber transmission 
system. Unfortunately, the VIPA distributes the energy 
of the collimated beam 51 into multiple diffraction 
orders . Because of each diffraction order exhibits 
different dispersion characteristics, only one of the 
orders can be used in compensating for chromatic disper- 
sion . Consequently/ the VIPA exhibits high optical loss , 
and implementing dispersion slope compensation using^ a 
VIPA is both cumbersome and expensive . The VIPA also 
introduces high dispersion ripple^ i.e. , rapid variation 
of residue dispersion with respect to wavelength, which 
renders the VIPA unsuitable for inline chromatic disper- 
sion compensation . 
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The Present Invention Differs From VIPA 
Chromatic Dispersion Compensation References 

Technologically distinguishing the present invention from VIPA 
chromatic dispersion compensation devices, the structure disclosed 
in the present application in all embodiments omits the semi- 
cylindrical lens 80 and cylindrical lens 250 which appear respec- 
tively in FIGs. 7 and 13 of the Shirasaki, et al . published 
application for focusing a collimated beam of light into a focal 
line or line-focusing which impinges upon a radiation window of the 
VIPA. 

The text of the pending application beginning on page 14 in 
line 35 describes performance differences which exist between the 
present invention and VIPA chromatic dispersion compensation 
devices . 

Although both the optical phaser 62 and VIPA have 
similar angular dispersion capabilities , their dif- 
fraction patterns differ significantly . As illustrated 
schematically In FIG. 6A] the beam waist inside the 
parallel plate 58 of the VIPA must be very small to 
simultaneously reduce both the angle <p and loss of 
optical energyT Consequently, for a given wavelength of 
light A the narrow beam waist within the parallel plate 
58 of the VIPA produces a large angular divergence of 
refracted beams . In other words, the energy of light 
giffracted by the VIPA is distributed into multiple 
orders . Due to the different diffraction properties of 
the beams of different order, as stated previously for 
the VIPA only one of the diffraction orders may be used 
for dispersion compensatioiT Consequently, the VIPA is 
an inherently high-loss device . Alternatively, the beam 
width inside the optical phaser 62 is similar to the 
thickness h of the optical phaser 62 . This wide beam 
width within the optical phaser 62 causes optical energy 
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of light refracted at the surface 65 to be mainly concen- 
trated in a single order for any beam of light at a 
particular wavelengtE ai illustrated schematically in 
FIG. 6B. 



Texts of Pending Claims Distinguish VIPA 
Chromatic Dispersion Compensation References 

The text of pending independent apparatus claim 1 requires 

that: 

1. a spatially diverging beam of light such as that emitted 
from an optical fiber be converted into a mainly colli- 
mated beam of light; and 

2. the mainly collimated beam of light be received into an 
optical Phaser which disperses the received light into a 
banded pattern emitted from the optical phaser. 

The March 8, 2 005, Office Action in explaining that claims 
1-9, 12-15, 17, 19 are anticipated under 35 U.S.C. § 102(e) by the 
Shirasaki, et al . published application, citing only paragraph 
[0021] thereof, in pertinent part alleges: 

1 . the collimating means also converting the received 
spatially diverging beams of light into a mainly colli- 
mated beam of light that is emitted from the collimating 
means (Fig. 13) ; 

2. an optical phaser which provides an entrance window for 
receiving the mainly collimated beam of light from the 
collimating means and for angularly dispersing the 
received beam of light in a banded pattern that is 
emitted from the optical phase (paragraph 0 021) ; and 

3 . whereby the received beam of light becomes separated into 
bands so that light having a particular frequency (or 
wavelength) within a specific band is angularly displaced 
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from light at other frequencies within that same band 
(paragraph 0021) . 

Applicants respectfully submit that the preceding excerpt from the 

March 8, 2005, Office Action, while identifying FIG. 13, completely 

overlooks and is expressly contradicted by disclosures appearing 

elsewhere in texts of the Shirasaki^ at al, published application 

in addition to paragraph [0021] that are excerpted above such as: 

1. paragraphs [0142] - [0144] which describe FIG, 13 ; and also 

2. paragraphs [0103] and [0105], 

Specifically with respect to FIG. 13 which appears in Exhibit 
A hereto, the Shirasaki, et al . published application declares in 
paragraph [0144] that: 

1. a light is output from a fiber 246; 

2. is collimated by a collimating lens 248; and 

3 . line- focused by a cylindrical lens 250 ; 

4 . into VI PA 240 through radiation window 247 . 

Thus , the text of the Shirasaki, et al, published application in 

paragraph [0144] expressly contradicts the allegation in the March 

8/ 2005, Office Action that ; 

the collimating means also converting the received 
spatially diverging beams of light into a mainly colli- 
mated beam of light that is emitted from the collimating 
means (Fig . 13 ) ; an optical phaser which provides an 
entrance window for receiving the mainly collimated beam 
of light from the collimating meariiT 

Similarly with respect to FIG. 13, the Shirasaki, et al . 
published application declares in paragraph [0144] that: 
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1 . line- focused light entering the VIPA 240 through radia- 
tion window 247 ; 

2 . exits the VIPA"240 as a collimated light 251 . 

Consequently, the text of the Shirasaki, et al> published applica- 
tion again in paragraph [0144] expressly contradicts the allegation 
in the March 8, 2005, Office Action that the reference discloses: 

an optical phaser . . . for angularly dispersing the 
received beam of light in a banded pattern that is 
emitted from the optical phase (paragraph 0021) ; whereby 



so that 


light 


having a particular frequency (or wave- 


length) 


within 


a specific band is angularly displaced 



Lght at other frequenc 



Furthermore, not only does the text of paragraph [0144] 
expressly contradict the March 8, 2005, Office Action's allegations 
that the Shirasaki, et al. published patent application discloses 
a collimated beam of light impinging upon an entrance window an 
optical phaser which angularly disperses the received beam of light 
in a banded pattern that is emitted from the optical phaser, 
paragraphs [0103] and [0105] excerpted above also contradict the 
March 8, 2005, Office Action's allegation . 

Not only do paragraphs [0103], [0105] and [0142] - [0144] 
expressly contradict the March 8, 2005, Office Action's allega- 
tions, no fewer that twenty (20) issued United States patents which 
contain the phrase "Virtually Imaged Phased Array" in their title 
and which are listed in Exhibit D hereto, every one of which 
identifies Masataka Shirasaki as an inventor and is assigned to 
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Fujitsu Limited, as excerpted in Exhibit R hereto expressly 
disclose that light impinging upon a VIPA's radiation window is 
focused into a line thereby expressly contradicting the March 8, 
2005, Office Action's allegation. Moreover, yet another nine (9) 
issued United States patents assigned to only Avanex Corporation, 
a non-exclusive licensee of Fujitsu Limited 's VIPA technology^, 
which contain the phrase "Virtually Imaged Phased Array" in their 
title and which are listed in Exhibit F hereto also, as excerpted 
in Exhibit S hereto, expressly disclose that light impinging upon 
a VIPA's radiation window is focused into a line thereby expressly 
contradicting the March 8, 2005, Office Action's allegation. 
Finally, an abstract and FIG. 3 for Japanese patent application 
number 07-190535 which appear in Exhibit C hereto, i.e. the origin 
for the twenty-nine (29) issued United States patents which contain 
the phrase "Virtually Imaged Phased Array" in their title and which 
are listed in Exhibits D and F hereto, expressly discloses that 
light impinging upon a VIPA's radiation window is focused into a 
line thereby expressly contradicting the March 8, 2005, Office 
Action's allegation. 

For the preceding reasons as established by Exhibits C, R and 
S hereto, indisputably input light impinging upon a VIPA's 
radiation window , such as that disclosed in the Shirasaki, et al . 

^ See Exhibits E and G hereto. 
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published application, is always focused into a line . Conversely, 
pending independent claim 1 requires that a "mainly collimated beam 
of light" impinge upon the optical phaser disclosed in the present 
application. Since the Shirasaki, et al . published application and 
all other related issued VIPA United States patents listed in 
Exhibits D and F and Japanese patent application number 07-190535 
as summarized in Exhibit C hereto all fail to disclose that a 
"mainly collimated beam of light" impinges upon a VIPA's radiation 
window, Applicants respectfully submit that , contrary to the 
allegation in the March 8, 2005, Office Action: 

1 . the Shirasaki/ et al. published application cannot 
anticipate claims 1-9, 12-15^ 17 and 19 ; and 

2 . claims 1-9, 12-15/ 17 and 19 are novel with respect to 
that reference . 

Furthermore, because the Shirasaki, et al. published applica- 
tion and all other related VIPA issued patents listed in Exhibits 
D and F hereto expressly disclose that input light impinging upon 
a VIPA's radiation window is always focused into a line , the 
Shirasaki/ et al. pxiblished application , as well as all other 
related VIPA issued patents listed in Exhibits D and F hereto, 
teaches away from the requirement expressed in pending independent 
claim 1 that a "mainly collimated beam of light" impinge upon the 
optical phaser disclosed in the present application. Because the 
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Shirasaki^ et al. published application teaches away from the 
requirement expressed in pending independent claim 1 that a "mainly 
collimated beam of light" impinge upon the optical phaser disclosed 
in the present application, that reference : 

1. cannot render claims 10 and 11 obvious ; and 

2. therefore, claims 1-19 are not obvious under 35 J3.S.C. 
§ 103(a) in view of that reference . 

Not only as explained above does there exist a difference 
between light impinging upon a VIPA's radiation window and an 
optical Phaser's entrance window, there also exists a difference 
between light emitted from a VIPA and from an optical phaser. The 
texts of independent claim 1 requires that the mainly collimated 
beam of light received into an optical phaser be dispersed by the 
optical phaser into a banded pattern emitted from the optical 
phaser. The Shirasaki, et al . published application expressly 
declares in paragraph [0144] that: 

1 . line- focused light entering the VIPA 240 through radia- 
tion window 247 ; 

2 . exits the VIPA 240 as a collimated light 251 . 

Because of the preceding difference between light emitted from a 
VIPA and from an optical phaser as recited in independent claim 1, 
Applicants respectfully submit that , contrary to the allegation in 
the March 8, 2005, Office Action, for a second independent reason: 
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1 . the Shirasaki/ at al> published application does not 
anticipate claims 1-9^ 12-15, 17 and 19 ; and 

2 . claims 1-9, 12-15, 17 and 19 are novel with respect to 
that reference . 

Furthermore, because the Shirasaki, et al . published applica- 
tion expressly discloses that light emitted from a VIPA is 
collimated , the Shirasaki^ et al> published application teaches 
away from the requirement expressed in pending independent claim 1 
that the optical phaser emit a banded pattern of light . Because 
the Shirasaki, et al> published application teaches away from the 
requirement expressed in pending independent claim 1 that the 
optical phaser emit a banded pattern of light, that reference : 

1 . cannot render claims 10 and 11 obvious ; and 

2. therefore, claims 1-19 are not obvious under 35 U.S.C. 
§ 103(a) in view of that reference . 

VIPA Chromatic Dispersion Compensation 
Devices Have Failed Commercially 

As established by Exhibits B-Q hereto, at least as early as 
July 26, 1995, i.e. almost ten (10) years ago, Fujitsu Limited 
filed Japanese patent application JP 07-190535 naming Masataka 
Shirasaki as the inventor of an invention which uses a VIPA. Since 
then, no fewer than twenty (20) United States patents, listed in 
Exhibit D hereto, have issued which: 
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1. include the phrase "Virtually Imaged Phased Array," in 
their title; 

2. identify Masataka Shirasaki as an inventor; and 

3. are assigned to Fujitsu Limited. 

Slightly more than four (4) years after filing Japanese patent 
application JP 07-190535, Fujitsu Limited on September 13, 1999, 
granted Avanex Corporation of Fremont, California a non-exclusive 
license to commercially exploit Fujitsu Limited 's VIPA technology. 
Subsequently, no fewer than nine (9) United States patents, listed 
in Exhibit F hereto, have issued which: 

1. include the phrase "Virtually Imaged Phased Array," in 
their title; and 

2. are assigned to only Avanex Corporation. 
Approximately twenty- two (22) months after Avanex Corporation 

procured a license for VIPA technology from Fujitsu Limited, on 
July 16, 2 001, Avanex Corporation issued a press release describing 
a common specification with Fujitsu Limited for VIPA- type disper- 
sion compensation modules for optical transmission systems . 

Approximately fourteen (14) months later , on September 17, 
2002, Avanex Corporation issued another press release: 

1 . announcing its Power Shaper (TM) dispersion compensation 
products ; and 
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2 . describing them as employing Avanex Corporation ' s 
proprietary and patented Gires-Tournois (GT) etalon tech- 
nology . 

Approximately five (5) months ago and twenty (20) months after 
announcing Power Shaper (TM) dispersion compensation products, on May 
11, 2004, Avanex Corporation issued yet another press release 
announcing shipment to more than 2 0 customers for trials and 
deployments its dispersion compensation solution, which use its 
proprietary and patented Gires-Tournois (GT) etalon technology. 

Fujitsu's most recent brochures for its Flashwave® 4500-V6 and 
7500 products describes providing dispersion compensation as part 
of Netstender 1020 and 2060 systems sold by BTI Photonic Systems, 
Inc. of Ottawa, Ontario, Canada. 

Just one month ago, between September 5-9, 2004, a session on 
the subject of dispersion compensation was held at the "30th' 
European Conference on Optical Communication." 

It appears abundantly clear from the evidence provided by 
Exhibits B-Q hereto that, despite all the announcements and patent- 
ing, VIPA technology has failed to provide commercially practical 
dispersion compensation for fiber optic communication systems. 
What is less readily apparent is that while VIPA technology 
allegedly offered a possibility for tunable dispersion compensa- 
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tion,^ Fujitsu Limited and Avanex Corporation today offer only 
fixed, not tunable, dispersion compensation products. 

Therefore, presently dispersion compensation for fiber optic 
communication systems remains a technological problem which still 
needs a truly practical solution. The present invention, due to 
fundamental technological differences from VIPA technology embodied 
in the pending claims, provides a truly practical solution to the 
problem of dispersion compensation for fiber optic communication 
systems. Moreover, as contrasted with the dispersion compensation 
products presently being offered by Fujitsu and Avanex Corporation 
the present invention provides tunable, rather than fixed, 
dispersion compensation for fiber optic communication systems.^ 

Conclusion 

Applicants respectfully submit that, for the reasons set forth 
above, pending claims 1-19 all distinguish VIPA dispersion compensa- 
tion devices as described in the Shirasaki, et al . published 
application, as well as in the twenty-nine (29) issued United 
States patents listed in Exhibits D and F. Specifically, pending 



See Exhibit J hereto which contains a copy of a Fujitsu 
Limited October 16, 2002, press release. 

See the present application on page 22 beginning at line 
34. 
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claims 1-19 distinguish all of the VIPA references at least because 
independent claim 1 expressly requires that : 

1. a mainly collimated beam of light impinge upon the 
optical phaser, as contrasted with a linear beam of light 
as required for a VIPA; and 

2. the optical phaser disperses the mainly collimated beam 
of light impinging thereon into a banded pattern which is 
emitted from the optical phaser, as contrasted with the 
collimated light which exits a VIPA. 

For the preceding reasons, Applicants respectfully request 
reconsideration of the March 8, 2004, Office Action, and issuance 
of a Notice of Allowability declaring that claims 1-19 are 
patentable over the Shirasaki, et al . published application. 



Respectfully submitted 




Donald E. Schrei96e' 
Reg. No. 29,435 

Dated: B ^i/ytf 



200^ 



Donald E. Schreiber 
A Professional Corporation 
Post Office Box 2926 
Kings Beach, CA 96143-2926 



Telephone: (530) 546-6041 



Attorney for Applicants 
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Chronological/ Historical Overview of 
Chromatic Dispersion Compensation 
Focused On Using 
Virtually Imaged Phased Array Devices 



The Beginning 

At least as early as July 26, 1995, i.e. almost ten (10) years 
ago, Fujitsu Limited filed Japanese patent application JP 07-190535 
naming Masataka Shirasaki as the inventor for an invention which 
uses a virtually imaged phased array ("VIPA") 

FIG. 3 of Japanese patent application JP 07-190535 depicts a 
reflective multi-layered film 32 formed on a flat plate 33 having 
an irradiation window 33 upon which impinges incident light 38 
formed into a focal line 36. The incident light 38 repeats multi- 
ple reflection while being spread in the parallel flat plate 30. 
At every reflection from the reflective mult i- layered film 32, a 
part of the light is emitted outside to cause interference to form 
a flux 37. 



Fujitsu VIPA Patenting 

During the past ten (10) years, at least twenty (2 0) United 
States Patents have issued which: 

1. relate to VIPA technology; and 

2. are assigned to Fujitsu Limited.^ 



Exhibit C attached hereto reproduces a Patent Abstract of 
Japan for Japanese patent application JP 07-190535 filed 
July 26, 1995, from which Fujitsu Limited 's United States 
Patent No. 5,930,045 claims priority, together with an 
annotated copy of FIG. 3 therefrom. 

See Exhibit D hereto which lists all United States 
patents : 

1. having titles which includes all of the words 
"virtually," "imaged" and "array;" and 

2. which identify "Fujitsu" as the patent's assignee. 
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Fujitsu Licensing 

On September 13, 1999, Fujitsu Limited granted Avanex 

Corporation of Fremont, California a non-exclusive license for 

dispersion compensation under: 

all the patents issued under the following patent 
applications and their divisions, continuations and 
continuation-in-parts, and all reissues of any of the 
foregoing patents: [Certain information on this page has 
been omitted and filed separately with the Commission.]^ 

Under the terms of the Fujitsu Limited - Avanex Corporation patent 

license agreement: 

"LICENSED PRODUCTS" shall mean the following items (1) 
and (2) : 

(1) Wavelength multiplexer/demultiplexer devices which 
consist of the VIPA element. 

(2) Chromatic dispersion compensator devices which 
consist of the VIPA element and a mirror. 

The publicly accessible portion of the Fujitsu Limited - Avanex 
Corporation patent license agreement lacks any definition for the 
term "VIPA element." 



Avanex VIPA Patenting 

Avanex Corporation is identified as a joint assignee on some 
of the twenty (20) issued United States Patents which: 

1. relate to VIPA technology; and 

2. are assigned to Fujitsu Limited. 



See Exhibit E hereto which contains a publicly available 
copy of the Fujitsu Limited - Avanex Corporation patent 
license agreement, and correspondence pertinent thereto. 
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During the past three (3) years, at least nine (9) United States 
Patents have issued which: 

1. relate to VIPA technology; and 

2. are assigned to only Avanex Corporation.'' 



Fujitsu -Avanex Common Specification 

On July 16, 2001, Avanex Corporation issued a press release 
entitled "Fujitsu and Avanex Reach Agreement on Common Specifica- 
tion for VIPA-Type Dispersion Compensation Modules for Optical 
Transmission Systems ."^ Pertinent portions of the Avanex Corpora- 
tion July 16, 2001, press release state: 

1. Fujitsu Limited and Avanex Corporation have reached an 
agreement to standardize specifications for Virtually 
Imaged Phased Array dispersion compensation modules, a 
tunable type of dispersion compensation device considered 
indispensable to realizing next- generation 
40 -gigabit -per- second high-speed optical transmission 
systems ; 

2 . VIPA comprises a thin plate coated on both sides with a 
reflecting film and a reflecting mirror ; 

3 . VIPA is a type of tunable dispersion compensation module 
that can flexibly support the fluctuating dispersion 
characteristics of high-speed transmission; 

4. until now, conventional optical transmission systems that 
operate at 10 gigabits per second have corrected wave- 
length dispersion by using a dispersion compensating 
fiber (DCF) ; 

5. next-generation high-speed optical transmission systems, 
however, require higher performance wavelength compensa- 
tion devices, such as "tunable" types, capable of making 
minute corrections to wavelength dispersion, which 



See Exhibit F hereto which lists all United States 
patents : 

1. having titles which includes all of the words 
"virtually," "imaged" and "array;" and 

2. which identify "Avanex" as the patent's assignee 
while omitting "Fujitsu" as an assignee of the 
patent . 

See Exhibit G hereto which contains a copy of the Avanex 
Corporation's press release. 
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changes according to environmental factors such as the 
type and length of fiber as well as temperature; 

6. since 1998, Fujitsu and Avanex have been separately 
developing new tunable -type dispersion compensation 
modules that utilize VIPA technology; 

7 . Fujitsu is currently sampling VIPA- type dispersion 
compensation modules for 10 -gigabit-per- second optical 
transmission systems and plans to start volume shipments 
in late 2001 ; 

8 . Fujitsu is now developing VIPA- type dispersion compensa- 
tion modules for next -generation 40 -gigabit-per- second 
high-speed optical transmission systems / with product 
shipments expected to begin in 2002 ; 

9 . Avanex is currently marketing the VIPA dispersion 
compensator devices under the PowerShaper (TM) trademark ; 

10 . the PowerShaper (TM) product for 10-gigabit-per-second 
OC-192 transmission application is in pilot production 
stage and has been deployed in the field since 2000 ; and 

11 . The PowerShaper (TM) products for 40-gigabit-per-second 
applications have already successfully passed a number of 
field trials jr and plans are to go into pilot production 
in the second half of 2001. 



Avanex PowerShaper™ 

Dispersion Compensation Modules 

Approximately fourteen (14) months later, on September 17, 
2002, Avanex Corporation issued another press release entitled 
"Avanex Reports Numerous Commercial Shipments of PowerShaper (TM) 
FDS, its Suite of Low-Cost and Small -Form- Factor Dispersion Com- 
pensation Modules."^ Pertinent portions of the September 17, 2002, 
Avanex Corporation press release state: 

1. "The PowerShaper FDS's low cost, small form factor and 
100% slope compensating solution provides a superior 
alternative to legacy dispersion compensation fiber 
products for both metro and long-haul applications;" and 

2 . PowerShaper FDS employs Gires-Tournois (GT) etalons and 
is based upon proprietary Avanex technology. 

A technical paper by Scott Campbell, Ph.D. entitled "What is 
an Etalon and How is it Useful in Dispersion Compensation?" is at- 



See Exhibit H hereto which contains a copy of the Avanex 
Corporation's press release. 
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tached hereto as Exhibit I. The technical paper on its 3rd page 
describes a Gires-Tournois (GT) etalon as follows. 

A sub-class of the Fabry-Perot etalon is called .a 

Gires-Tournois etalon, invented in the mid 1960 ^s and 

named after its inventors. A Gires-Tournois etalon (GTE) 

has its first mirror partially reflective (like the FPEJ, 

but its second mirror is 100% reflective. In this 

manner, all of the light enters and exits the GTE through 

its first mirror whether it wants to or not. 

★ * * 

It should be noted that even though all of the colors of 
light will exit the GTE through the same mirror they 
entered through, those colors that want to transmit but 
must now reflect will still have the longest time delay 
induced upon them by the etalon ... . The intent of 
the GTE is thus to only induce a periodic time delay on 
the light (while 100% reflecting all of its colors) . 



Fujitsu Press Release 

Approximately fifteen (15) months after Avanex Corporation 
issued the July 19, 2 0 00, press release regarding the "Common 
Specification for VIPA-Type Dispersion Compensation Modules," on 
October 16, 2002, Fujitsu Limited issued a press release entitled 
"Fujitsu Achieves Terabit -WDM Transmission at 4 0 Gbps per Channel 
over Legacy Optical Fiber Cable. Pertinent portions of the 
October 16, 2002, Fujitsu Limited press release state: 

1. Fujitsu Limited has successfully transmitted a 
1.76-terabit per second signal over 600 km of the most 
conventional type of optical fiber currently installed 
around the world; 

2. the signal consisted of 44 separate single-wavelength 
signals, each with a data rate of 40 Gbps, multiplexed 
together; 

3. Fujitsu has been developing a next -generation 40 Gbps per 
channel wavelength-division multiplexing (WDM) system: 
a. which could only run on the very latest optical 

fiber with optimized chromatic dispersion manage- 
ment and low polarization-mode dispersion; and 



^° See Exhibit J hereto which contains a copy of the Fujitsu 
Limited* s press release. 
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b. the most commonly used fiber in the world, which is 
relatively old, would not support these systems; 
4 . supporting a 40 Gbps WDM transmission system over legacy 
Tiber requires , among other things , technology to compen- 
sate for waveform degradation that results from varia- 
tions in" chromatic dispersion due to temperature changes 
in the installed cable (chromatic dispersion compensa- 
tion) ; 

5 . Fujitsu developed an automatic feedback- control function 
Tn the form of a virtually imaged phased array (VIPA) 
variable dispersion compensator that optimizes the com- 
pensation value while monitoring incoming signal charac- 
teristics ; 

6. the VIPA variable-dispersion compensator consists of: 

a. a VIPA plate-a wavelength diffract ive grating, 
consisting of reflective coatings on both sides of 
a thin glass plate; and 

b. a three-dimensional mirror; and 

7. moving the three-dimensional mirror horizontally results 
in variable dispersion compensation with a range of -800 
to +800 ps/nm over the entire C-band (1530-1560 nm) for 
a 40 -Gbps NRZ signal. 



Avanex PowerShaper^^ Patent 

Approximately twenty (20) months after Avanex Corporation 
issued the July 19, 2000, press release regarding the "Common 
Specification for VIPA-Type Dispersion Compensation Modules," on 
March 25, 2003, Avanex Corporation issued another press release 
entitled "Avanex Awarded U.S. Patent For Etalon-Based Dispersion 
Compensation Technology Employed in PowerShaper (TM) FDS Modules. "^^ 
Pertinent portions of the March 25, 2003, Avanex Corporation press 
release state: 

1. that Avanex Corporation has been awarded U,S. Patent; 
6^487,342 for the etalon-based dispersion compensation 
technology incorporated in its PowerShaper (TM) FD'S 
dispersion compensation module ; and 

2 . the PowerShaper (TM) FDS module compensates for chromatic 
dispersion using cascaded Gires-Tournois etalons . 



See Exhibit K hereto which contains a copy of the Avanex 
Corporation's press release. 
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Avanex Corporation's United States Patent No. 6,487,342 de- 
scribes "Gires-Tournois" interferometers, etalons, as follows. 

FIG. lb illustrates a first preferred embodiment of 
a Gires-Tournois interferometer that may be utilized 
within the chromatic dispersion compensator in accordance 
with the present invention. The Gires-Tournois interfer- 
ometer 108.1 comprises two glass plates 180A-180B 
optically coupled to one another, wherein the first glass 
plate 180A comprises a wedge shape. The inside face of 
the second glass plate 180B is coated to form a reflec- 
tive surface 120 with a reflectivity preferably of 
approximately 100%. The inside face of the first glass 
plate 180A is substantially parallel to the inside face 
of glass plate 180B and is coated to form a partially 
reflective surface 140 with a reflectivity less than 
100%. The two glass plates are separated by spacers 112, 
such that an interf erometric cavity 110 of optical path 
length is created between the partially reflective 
surface 140 and the 100% reflective surface 120. The 
spacers 112 preferably comprise a zero- thermal -expansion 
or low- thermal -expansion material. The length of the 
spacers 112 is adjusted during manufacture so as to 
provide a desired periodicity to the chromatic dispersion 

of the Gires-Tournois interferometer 108. 

* ★ ★ 

FIG. Ic illustrates a second preferred embodiment of 
a Gires-Tournois interferometer that may be utilized 
within the chromatic dispersion compensator in accordance 
with the present invention. The Gires-Tournois interfer- 
ometer 108.2 comprises all the elements of the Gires- 
Tournois interferometer 108.1 (FIG. lb) in addition to an 
optical length adjustment element 195. The optical 
length adjustment element 195 preferably comprises glass 
and is disposed within the cavity 110 at a certain "tilt" 
angle a with respect to the reflective surfaces 120 and 
140. The optical path length Lq between the reflective 
surfaces 120 and 140 depends, in part, on the optical 
path length L^gg through the optical length adjustment 
element 195. This quantity L^gg is, in turn, related to 
the physical path length of signals 104-105 through the 
element 195 as well as the refractive index of element 
195. Since, this physical path length depends upon the 
tilt angle a of element 195, then it follows that the 
quantity L^gg and the quantity Lq depend upon the angle a. 
Thus, by adjusting the angle a, it is possible to control 
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the "phase" of the periodic curve of the chromatic 
dispersion produced by constructive and destructive 
interference within the cavity 110, The angle a may be 
set during manufacture or may be adjustable by means of 
a mechanical tilt adjustment so that the chromatic 
dispersion periodicity may be varied during operation of 
the dispersion compensator 100. 

FIG. Id illustrates a third preferred embodiment of 
a Gires-Tournois interferometer that may be utilized 
within the chromatic dispersion compensator in accordance 
with the present invention. The Gires-Tournois interfer- 
ometer 108.3 comprises all the elements of the Gires- 
Tournois interferometer 108.1 (FIG. lb) in addition to a 
piezoelectric element 122 attached to the second glass 
plate 180B. Instead of being disposed on the second 
glass plate 180B, the 100% reflective surface 120 
comprising the Gires-Tournois interferometer 108.3 is 
disposed upon the piezoelectric element 122 facing into 
the cavity 110. By controlling a voltage applied across 
the piezoelectric element 122, the variable thickness t 
of the piezoelectric element 122 may be very accurately 
controlled. This property of piezoelectric materials is 
well known. In this fashion, the optical path length Lq 
between the reflective surfaces 120 and 140 may be con- 
trolled. Thus, by adjusting the thickness t, it is 
possible to control the "phase" of the periodic curve of 
the chromatic dispersion produced by constructive and 
destructive interference within the cavity 110. (Col. 4, 
line 60 - col. 6, line 28) 



Recent Avanex PowerShaper^" Field Trials 

Approximately thirty- four (34) months after Avanex Corporation 
issued the July 19, 2000, press release regarding the "Common 
Specification for VIPA-Type Dispersion Compensation Modules, " on 
May 11, 2004, Avanex Corporation issued yet another press release 
entitled "Avanex's Patented Dispersion Compensation Solution 
Shipped to More Than 20 Customers for Trials and Deployments."^^ 
Pertinent portions of the May 11, 2004, Avanex Corporation press 
release state: 



See Exhibit L hereto which contains a copy of the Avanex 
Corporation's press release. 
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1. that its PowerShaper (TM) Fixed Dispersion Etalon Com- 
pensator, based on Avanex's patented Frequency Dispersion 
Synthesizer (FDS) technology, has been shipped to more 
than 20 customers for trials and field deployments; 

2. Avanex announced early last year that it had been awarded 
a U.S. patent under the title "Method, system and 
apparatus for chromatic dispersion compensation utilizing 
a Gires-Tournois interferometer;" 

3. this patent demonstrates the concept, method and design 
to achieve chromatic dispersion compensation using 
cascaded Gires-Tournois etalons; and 

4. Avanex's FDS technology is based upon a cascade of 
etalons, which allows the customized design of a variety 
of dispersion profiles, including positive and negative 
dispersion and dispersion slopes, non-linear dispersion 
slopes and slope-only dispersion compensation. 



Current Avanex PowerShaper^'' Product 

Exhibit M attached hereto is a copy of Avanex Corporation's 
data sheet for its PowerShaper™ fixed Dispersion Etalon Compen- 
sator. The Avanex Corporation data sheet states that the dis- 
persion compensator is based upon Avanex's patented cascaded Gires- 
Tournois etalon technology. 



Current Fujitsu Products 

Exhibits N and 0 attached hereto reproduce Fujitsu Limited 
most recent literature describing its Flashwave® 4500 -V6 and 7500 
platforms. Fujitsu's Flashwave® 4500-V6 platform delivers a car- 
rier-class, multiservice optical transport solution for telecom. 
Multiple System Operator (MSG) , and wireless network system pro- 
viders. Fujitsu's Flashwave® 7500 all optical networking platform 
is optimized for access, metro and regional Dense Wavelength 
Division Multiplexing (DWDM) networks. 

With respect to dispersion compensation, the attached liter- 
ature describing Fujitsu's Flashwave® 4500 -V6 and 7500 platforms, 
respectively on page 3 thereof, mention only Netstender 1020 and 
2 060 systems sold by BTI Photonic Systems, Inc. of Ottawa, Ontario, 
Canada . 

Approximately two (2) months before Fujitsu Limited 's October 
16, 2002, press release announcing transmission of 40 Gbps per 
channel over legacy optical fiber cable using a VIPA variable dis- 
persion compensator, an August 20, 2002, press release by BTI 
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Photonic Systems, Inc. announced the availability of its ultra- 
compact Dispersion Compensation Modules (DCM) 



Dispersion Compensation Remains A Problem 
For Fiber Optic Communication Systems 

Lastly, Exhibit Q attached hereto is an agenda for a session 
of the "30th European Conference on Optical Communication" held 
September 5-9, 2 004, listing presentations to be given then which 
address the issue of dispersion compensation in fiber optic com- 
munication systems. 

Exhibit T attached hereto contains abstracts from the 
OFC/NFOEC 2005 conference held March 7-11, 2005, in Anaheim, 
California. Exhibit R contains at least three (3) abstracts from 
the March 9-11 meetings, respectively on pages 16, 27 and 51 of 
Exhibit R, which report new approaches to chromatic dispersion 
compensation. 



See Exhibit P hereto which contains a copy of the BTI 
Photonic Systems, Inc.'s press release. 
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September 13. 1999 



Mr. Walter Alessandrini 
Chief Executive Officer 
Avanex Corporation 
42501 Albrae Street 
Fremont, CA 94538 
USA 
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Re: Patent License Agreement on VIPA between Fujitsu Limited and Avanex 
Corporation 

Dear Mr. Alessandrini : 

Fujitsu Limited acknowledges that, as of September 13, 1999, the Conditions 
Precedent in Section 2 of the above Patent License Agreement have been fulfilled 
for dispersion compensator and the patent license for the same has been granted 
to Avanex Corporation. 

I ^preciate your business. 

Sincerely, 

/a/ Yasuo Nagai 

Yasuo Nagai 
General Manager 

Photonic Technology Development Division 
Fujitsu Limited 

4>l-l Kamikodanaka, Nakahara-ku 

Kawasaki, 211-8588 

Japan 



PATENT LICENSE AGREEMENT 

THIS AGREEMENT is made and entered into by and between FUJITSU LIMITED, a 
corporation of Japan, having its registered office at 4-1-1 Kamikodanaka, 
Nakahara-ku, Kawasaki, Kanagawa, 211-88, Js^an (hereinafter referred to as 
"FUJITSU"), and AVANEX Corporation, a corporation of the State of California, 
having its principal office at 42501 Albrae Street, Fremont, CA 94536, USA. 
(hereinafter referred to as "AVANEX"). 

WITNESSETH 

WHEREAS, FUJITSU owns patents in certain countries of the world with respect to 
LICENSED PRODUCTS (defined below) ; and 

WHEREAS, AVANEX desires to acquire licenses under such FUJITSU'S patents; £Uid 
WHEREAS, FUJITSU is willing to grant such licenses to AVANEX. 

NOW, THEREFORE, in consideration of the mutual covenants and premises contained 
herein, the parties hereto agree as follows: 

Section 1. DEFINITIONS 
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1.1 " SUBSIDIARY ( IBS ) " ahall mean any corporation, con5>any or other entity more 
than fifty percent (50%) of whose voting stock or other similar interests are 
ovmed or controlled by AVANEX, directly or indirectly, as of EFFECTIVE DATE 
(defined below) and thereafter so long as such ownership or control exists. 

1.2 "LICENSED PRODUCTS" shall mean the following items (1) and (2) : 

(1) Wavelength multiplexer/ demultiplexer devices which consist of the VIPA 
element. 

(2) Chromatic dispersion compensator devices which consist of the VIPA element 
and a mirror. 

1.3 "LIC:ensED PATENTS" shall mean all the patents issued under the following 
patent applications and their divisions, continuations and 
continuation- in-parts, and all reissues of any of the foregoing patents: [*} 

1.4 "LICENSED TERRITORIES" shall mean the countries in which LICENSED PATENTS 
are in existence. 

1.5 "EFFECTIVE DATE" shall mean the date when all of the conditions of Section 2 
are satisfied. 

1.6 "DESIGN INFORMATION" shall mean the structural design information of 
LICENSED PRODUCTS, idiich includes design parameters and parts design sheets, but 
does not include the assembling know-how. FUJITSU can freely use this DBSI(3N 
INFORMATION for its own use. 

Section 2. CONDITIONS PRECEDENT AND EFFECTIVENESS OF AGREEMENT 

The license pursuant to Section 3 below shall become available only after all of 
the following conditions preceding have fulfilled for each LICENSED PRODUCT: 

(a) Development by AVANEX of DESIGN INFORMATION used for LICENSED PRODtXTTS in 
accordcuice with the specifications which will be given by FUJITSU to AVANEX, no 
later than one (1) nonth from the day when this agreement is signed by both 
parties, pursuant to a separate confidential agreement. AVANEX shall perform 
such development for FUJITSU with the first priority before manufacturing 
LIC:ENSED products for customers other than FUJITSU. 



(b) DESIGN information is given to FUJITSU with [*] charge. 
Section 3. GRANTS OF LICENSES 

3.1 FUJITSU hereby grants for the term of this Agreement to AVANEX, subject to 
the 



* Certain information on this page has been omitted and filed sepEurately with 
the Commission. Confidential treatment has been requested with respect to the 
omitted portions. 



conditions under Section 4 below, a non-exclusive and non- transferable license, 
without the right to sublicense, xinder LICENSED PATENTS to make or have made 
LICENSED PRODUCTS and to use, lease, sell, offer to sell, iirport or otherwise 
dispose of such LICENSED PRODUCTS in LICENSED TERRITORIES. 

3.2 The license granted to AVANEX hereunder shall also extend to any of 
SUBSIDIARY provided that AVANEX shall cause SUBSIDIARIES to assume the same 
obligations as imposed on AVANEX hereunder. 

Section 4. LICENSES FEE 

4.1 In consideration of the license set forth in Section 3 above, AVANEX shall, 
beginning on the EFFECTIVE DATE euid to the extent that AVANEX and SUBSIDIARIES 
manufacture, have manufactured, use, lease, sell, offer to sell, import or 
otherwise dispose of LICENSED PRODUCTS under this Agreement, pay to FUJITSU a 
running royalty of [*] of all NET SALES AMOUNT (hereinafter defined) of all 
LICENSED PRODUCTS which are made or had made, and used, leased, sold, inqported 
or otherwise dis{>osed of by AVANEX and SUBSIDIARIES in LICENSED TERRITORIES. 

4.2 For the purpose of this Agreement, "NET SALES AMOUNT" shall mean the total 
of the arm's length selling prices of LICENSED PRODUCTS at which distributors, 
dealers, customers and users of AVANEX or SUBSIDIARIES oaid. but tihe followino 
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items may be excluded; normal discounts actually granted, insurance fees and 
packing and transportation charges as invoiced separately to customers, and 
duties and sales taxes actually incurred and paid by AVANEX or SUBSIDIARIES. If 
LICENSED PRODUCTS are used, leased, inq^rted or otherwise disposed of by AVANEX 
or SUBSIDIARY, or sold by AVANEX or SUBSIDIARY not on arm's length basis, the 
selling prices used in calculating NST 



* Certain information on this page has been omitted amd filed separately with 
the Commission. Confidential treatment has been requested with respect to the 
omitted portions. 



SALES AMOUNT shall be the average arm's length selling prices during the past 
(♦] for the same or similar LICENSED PRODUCTS sold by AVANEX or SUBSIDIARIES to 
third party customers. 

Section 5. PAYMENTS, REPORTS, RECORDS AND TAX 

5.1 The running royalty set forth in Section 4.1 above shall be confuted and 
paid to FUJITSU by AVANEX within thirty (30) days after the end of each quarter 
ending on March 31st, June 30th, September 30th and December 3l8t. 

5.2 AVANEX shall, at the time of each payment of the running royalty under 
Section 5.1 above, furnish to FUJITSU a royalty report in suitable form prepared 
by Chief Financial Officer of AVANEX, which shall describe sales (including use, 
lease, in?>ort or other disposition) quantity and gross sales price of LICENSED 
PRODUCTS, any deduction from and/or adjustments to the gross sales price as 
provided in Section 4.2 above, NET SALES AMOUNT, royalty amount, tax withheld 
and royalty remitted. AVANEX shall, within sixty (60) days after the end of each 
calendar year, also furnish to FUJITSU a royalty conpliance report certified by 
an outside Certified Public Accountant, for the period of the year. 

5.3 The first royalty report and payment shall be made with respect to all 
LICENSED PRODUCTS made or had made, and used, leased, sold, import or otherwise 
disposed of by AVANEX and SUBSIDIARIES in LICENSED TERRITORIES from EFFECTIVE 
DATE to the last day of the quarterly period next ending. 

5.4 Payment hereunder shall be made without deductions of taxes, assessments or 
other charges of any Icind which may be in?)Osed on FUJITSU by the Government of 
the United States of America or any political subdivision thereof with respect 
to any amounts due to FUJITSU pursuant to this Agreement, and such taxes, 
assessments or other charges shall be paid by AVANEX. However, income taxes or 
taxes of similar nature inposed on FUJITSU by the Government of the Uiiited 
States of America or any other political subdivision thereof and paid by AVANEX 
for the account of FUJITSU shall be deductible from the payment to FUJITSU to 
the extent that such taxes are allowable as a credit against teuces in^sed on 
FUJITSU by the Government of Japan. To assist FUJITSU in obtaining such credit, 
AVANEX shall furnish FUJITSU with such evidence as may be required by taxing 
authorities of the (Government of Japan to establish that any such taxes have 
been paid. 

5.5 If AVANEX fails to make any payment stipulated in this Agreement within the 
time specified herein, AVANEX shall pay an interest of fifteen percent (15%) per 
year on the unpaid balance payable from the due date xantil fully paid. The 
foregoing payment of interest shall not affect FUJITSU'S right to terminate this 
Agreement in accordance with Section 7.2 below. 

5 . 6 Any payment from AVANEX to FUJITSU hereunder shall be made by means of 
telegraphic transfer remittance in U.S. Dollars to the following bank account of 
FUJITSU, and notice of the payment shall be sent by AVANEX to FUJITSU'S address 
set forth in Section 8.6 below: 

The Dai-Ichi Kangyo Bank, Ltd., Head Office, Tokyo, Japan 
Account Nb. 011-1-167829 

Section 6. ACCOUNTING AND AUDIT 

With respect to the running royalty set forth in Section 4.1 above, AVANEX shall 
keep full, clear and accurate records and accounts for LICENSED PRODUCTS subject 
to royalty for a period of three (3) years. FUJITSU shall have the right through 
a person (s) appointed by FUJITSU to audit, not more than once in each calendar 
year and during normal business hoiirs, all such records and accoiints to the 
extent necessary to verify that no underpayment has been made by AVANEX 
hereunder. Such audit shall be conducted at FUJITSU'S own expense, provided that 
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if any discrepancy or error exceeding five percent (5%) of the money actually 
due is foimd through the audit, the cost of the audit shall be bom by AVANEX. 

Section 7. TERM AND TERMINATION 



* Certain information on this page has been omitted and filed separately with 
the commission. Confidential treatment has been requested with respect to the 
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7.1 This Agreement shall become effective on EFFECTIVE DATE and shall, unless 
earlier terminated pursuant to Sections 7.2 or 7.3 below, continue xintil t*l . 

7.2 In the event of a breach of this Agreement by one party hereto, and if such 
breach is not corrected within ninety (90) days after written notice con?jlaining 
thereof is received by such party, the other party may terminate this Agreement 
forthwith by inritten notice to that effect to such party. 

7.3 FUJITSU shall also have the right to terminate this Agreement forthwith by 
giving written notice of termination to AVANEX at any time, upon or after: 

(a) the filing by AVANEX of a petition in bankruptcy or insolvency; or 

(b) any adjudication that AVANEX is bankrupt or Insolvent; or 

(c) the filing by AVANEX of any legal action or dociHnent seeking reorganization, 
readjustment or arrangement of AVANEX'S business under any law relating to 
bankruptcy or insolvency; or 

(d) the appointment of receiver for all or substantially all of the property of 
AVANEX; or 

(e) the making by AVANEX of any assignment for the benefit of creditors; or 

(f ) the institution of any proceedings for the liquidation or winding up of 
AVANEX'S business or for the termination of its corporate charter; or 

(g) the assignment to third party of all or substantially all of the assets of 
AVANEX; or 

(h) important change in controlling ownership of AVANEX; or 

(i) any activity or assistance by AVANEX or SUBSIDIARIES of challenging the 
validity of any LICENSED PATENTS or restricting the scope thereof. 

7.4 In the event of termination of this Agreement by FUJITSU pursuant to 
Sections 7.2 or 7.3 above, the licenses granted hereunder to AVANEX and 
SUBSIDIARIES shall automatically terminate when AVANEX received or deemed to be 
received such termination notice herexinder. AVANEX shall pay the amount of the 
running royalty accrued on or before the date of temination within thirty (30) 
days thereafter. 

Section 8. NEW PATENTS 

A new patent derived from any inprovement over inventions covered by the 
LICENSED PATENTS: 

(1) is owned by FUJITSU and the non -exclusive license shall be granted to AVANEX 
at a reasonable royalty, if invention is made solely by FUJITSU. Detailed terms 
and conditions for such license shall be separately agreed upon between the 
parties . 

(ii) is owned by AVANEX and the non-exclusive license shall be granted to 
I'UJITSU at a reasonable royalty, if invention is made solely by AVANEX. Detailed 
terms and conditions for such license shall be separately agreed upon between 
the parties. However, the non-exclusive license for a patent for which the 
invention is made within [*] after the day when this agreement is signed by both 
parties shall be royalty free. 

(iii) is owned jointly by FUJITSU and AVANEX, if invention is made by FUJITSU 
and AVANEX. Bach party shall be free to practice and use such jointly owned 
patent on a world-wide, non-exclusive basis without accounting to and 
royalty-free to the-other party. Each party shall be free to license jointly 
otmed patent to SUBSIDIARIES but licenses to third parties may be granted only 
upon the other party's prior consent, which may not be unreasonably withheld. 
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* Certain Information on this page has been omitted and filed separately with 
the Commission. Confidential treatment has been requested with respect to the 
omitted portions. 

Section 9. SAMPLE PRODUCT 

Upon the conditions Section 2(a) and Section 2(b) have been fulfilled for each 
LICENSED PRODUCT, AVANEX shall sell 3 sets of LICENSED PRODUCT'S samples to 
FUJITSU, if FUJITSU wishes to purchase. Such product's samples shall be made 
based on DRSIOI INFORMATION given to FUJITSU and their performance shall be in 
accordance with the specifications set forth in Section 2 (a) . The purchase shall 
be with a separate purchase order. 

Section 10. MISCELLANEOUS 

10.1 The parties hereto shall Jceep the terms and conditions of this Agreement 
(except the existence of this Agreement) confidential euid shall not divulge the 
same or any part thereof to any third party except: 

(i) with the prior written consent of the other party; or 

(ii) to any governmental body having jurisdiction to request and to read the 
Soune; or 

(iii) as otherwise may be required by law or legal process; or 

(iv) to legal counsel representing either party; or 

(v) as required for review by the competent authorities of the Japouiese or the 
U.S. Government. 

10.2 The construction and performance of this Agreement shall be governed by and 
shall be subject to the laws of Japan. 

10.3 The parties hereto shall use their best efforts to resolve by mutual 
agreement any disputes, controversies or differences «diich may arise from, 
under, out of or in connection with this Agreement. If any such disputes, 
controversies or differences cannot be settled between the parties hereto, they 
shall be finally settled by arbitration in Tokyo, Japan under the Rules of 
International Chamber of Commerce and by three (3) arbitrators appointed in 
accordance with the said Rules. The award rendered by the arbitrators shall be 
final and binding upon the parties hereto. Judgment upon the award may be 
entered into any court having jurisdiction thereof. 

10.4 Any failure of either party to enforce, at any time or for any period of 
time, any of the provisions of this Agreement shall not be construed as a waiver 
of such provisions or of the right of such party thereafter to enforce such 
provisions . 

10.5 If any term, clause or provision of this Agreement shall be judged by the 
competent authority to be invalid, the validity of any other term, clause or 
provision shall not be affected; and such invalid term, clause or provision 
shall be deemed deleted from this Agreement. 

10.6 All notices required or permitted to be given hereunder shall be sent in 
writing by certified or registered airmail, or facsimile (with a confirmation 
letter thereof) to the address specified below or to such changed address as may 
have been previously specified in writing by the addressed party: 

If to FUJITSU: FUJITSU LIMITED 
4-1-1 Kami)codanaUca, NaJcahara-ku 
Kawasaki-shi, Kanagawa, 211-6588, Japan 

Attention: General Manager, Industry Relations Division I (H043) 
Facsimile No. +81-44-754-8503 

If to AVANEX: AVANEX Corporation 
42501 Albrae Street, Fremont, CA 94538, USA 
Attention: Dr. Simon Cao, President 
Facsimile No. +1-510-360-0689 



unless otherwise proven, each such notice given by either party hereto shall be 
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aeemea co nave oeen receivea oy cne ocner party on cue zourceencn \±%zjii aay 
following the mailing date or on the second (2nd) day following the facsimile 
date. 

10.7 FUJITSU shall keep DESIGN INFORMATION disclosed by AVANBX confidential 
against any third party However, the obligations on FUJITSU set out in this 
Section 10.7 do not apply in respect of information: 

(a) which is at any time in the public knowledge otherwise than through act or 
failure to act on the part of FUJITSU; or 

(b) which was known to FUJITSU before its receipt of the same from AVANEX, 
without obligations of confidentiality; or 

(c) which is at any time rightfully received by FUJITSU from any third party 
without obligations of confidentiality; or 

(d) which is at any time developed by FUJITSU independently of confidential 
information. 

The obligations set out in this Section 10,7 shall continue to bind FUJITSU for 
[*] after the disclosure of DESIGN INFORMATION. 

IN WITNESS vmEREOF, the parties hereto have caused this Agreement to be duly 
executed in duplicate on the date below written. 

FUJITSU LIMITED AVANEX Corporation 

By: /s/ Yasuo Nagai By; /s/ Simon Cao 

Name: Yasuo Nagai Name: SIMON CAO 



Title: General Manager Title: President 

Date: 7/9/98 Date: 7/15/98 



* Certain information on this page has been omitted and filed separately with 
the Commission. Confidential treatment has been requested with respect to the 
omitted portions. 

Agreement on New Patents 

This Agreement entered into as of August 26, 1998 by suid between Fujitsu 
Limited, a corporation of Japan, having an address at 4-1-1, Kamikodanaka , 
Nakahara-ku, Kawasaki, Kanagawa, 211, Japan (hereinafter referred to as 
"Fujitsu"), cuid Avanex Corporation, a corporation of the State of California, 
having an address at 42501 Albrae Street, Fremont, CA 94538 (hereinafter 
referred to as "Avanex") . 

WHEREAS, Fujitsu and Avanex have executed a PATENT I«ICENSE AGREEMENT in July, 
1998, regarding the VIPA technologies. 

WHEREAS, Fujitsu and Avanex are willing to have Technical Discussions between 
the people from both parties regarding the VIPA technologies cUid other optics 
technologies . 

NOW, THEREFORE, both Fujitsu and Avanex agree that all patents produced directly 
from the Technical Discussions stated above, regardless of whether the patents 
are related to the VIPA technologies or not, are sxibject to the conditions in 
the above mentioned PATENT LICENSE AGREEMENT, Section 8. NEW PATENTS. 

IN WITNESS WHEREOF, the parties have executed this Agreement as of the day above 
written. 

Fujitsu Limited Avanex Corporation 

/s/Hideki Isono /s/ Simon Cao 

Hideki Isono Simon Cao 

Manager President and CEO 

Photonic Devices Development Dept. 
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TYPE: KX-10.24.1 
SBQtJENCE: 30 

DESCRIPTION: LETTER CLARIFYING THE PATENT LICENSE AGREEMENT 



1 

ESCHZBIT 10.24.1 
July 1. 1998 

Dr. Simon Cao 
President 

Avanex Corporation 
42501 Albrae Street 
Fremont, CA 94538 
USA 

Re: Patent License Agreement for the VIPA related devices between Fujitsu 
Limited and Avanex Corporation 

Dear Dr. Cao: 

With regard to Section 7.3(h) of the agreement, Fujitsu Limited understands that 
this term is defined as below. 

"inportant change in controlling ownership of AVANEX" means acquisition of more 
than half of Avanex Corporation by one of [*] . 

The [*] are defined as [*1 . 

Sincerely, 



/s/ Hide]a Isono 



Hideki Isono 
Manager 

Photonic Devices Development Dept. 
Fujitsu Limited 



* Certain information on this page has been omitted and filed separately with 
the Commission. Confidential treatment has been requested with respect to the 
omitted portions. 
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Excerpts From 

United States Patents 
Which Identify Masataka Shirasaki As an Inventor 
And Which Are Assigned To 
Fujitsu Limited 
Having Titles Which Include the Phrase 
"Virtually Imaged Phased Array" 



U.S. Pat. No. 5.930,045 

Filed in U.S. February 7, 1997 as 

CIP of U.S. application Ser. No. 08/685,362 filed July 
24, 1996 

Claims priority from JP 07-190535 Filed July 26, 1995 

Referring now to FIG. 7, a VI PA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 7 8 with a lens 80, such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 , Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Al, VIPA 76 outputs a luminous 
flux 82a at wavelength A.1 in a specific direction. When input 
light 77 is at a wavelength A2, VIPA 76 outputs a luminous 
flux 82b at wavelength k2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 



U.S. Pat. No. 5,969,865 

Referring now to FIG. 7, a VIPA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 78 with a lens 80, such as a semi-cylindrical lens, s'o 
that input light 77 travels into VIPA 16 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
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light 77 is at a wavelength Xl, VIPA 76 outputs a luminous 
flux 82a at wavelength Xl in a specific direction. When input 
light 77 is at a wavelength X2, VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 



U.S. Pat, No. 5,969,866 

Referring now to FIG. 7, a VIPA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 78 with a lens 80/ such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Al, VIPA 76 outputs a luminous 
flux 82a at wavelength Xl in a specific direction. When input 
light 77 is at a wavelength A2 , VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied.) 



U.S. Pat. No, 5,973,838 

Referring now to FIG. 6, a VIPA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 78 with a lens 80, such as a semi-cylindrical lens, so 
that input light 77 travels into VIPA 76 ^ Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Al, VIPA 76 outputs a luminous 
flux 82a at wavelength Al in a specific direction. When input 
light 77 is at a wavelength A2, VIPA 76 outputs a luminous 
flux 82b at wavelength A2 in a different direction. If input 
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light 77 is a wavelength division multiplexed light which 
combines light at wavelength Al and light at wavelength Xl, 
then VIPA 76 simultaneously outputs two separate luminous 
fluxes 82a and 82b in different directions. Therefore, VIPA 
76 produces luminous fluxes 82a and 82b which are spatially 
distinguishable from each other. In this manner, VIPA 76 can 
simultaneously separate two or more different carrier lights 
from a wavelength division multiplexed light. (Emphasis sup- 
plied. ) 

U.S. Pat> No, 5.999.320 

FIG. 6 is a diagram illustrating a wavelength splitter, 
according to an embodiment Of the present invention. More- 
over, hereinafter, the terms "wavelength splitter" and "virtu- 
ally imaged phased array" may be used interchangeably. 

Referring now to FIG. 6, a wavelength splitter 76 is 
preferably made of a thin plate of glass. An input light 77 
is focused into a line 78 with a lens 80/ such as a semi"^ 
cylindrical lens, so that input light 77 travels into wave- 
length splitter 76 . Line 78 is hereinafter referred to as 
"focal line 78" . Input light 77 radially propagates from 
focal line 78 to be received inside wavelength splitter 76. 
Wavelength splitter 78 then outputs a luminous flux 82 of 
collimated light, where the output angle of luminous flux 82 
varies as the wavelength of input light 77 changes. For 
example, when input light 77 is at a wavelength Al, wavelength 
splitter 76 outputs a luminous flux 82a at wavelength Xl in a 
specific direction. When input light 77 is at a wavelength 
X2, wavelength splitter 76 outputs a luminous flux 82b at 
wavelength A2 in a different direction. If input light 77 is 
a wavelength division multiplexed light which combines light 
at wavelength kl and light at wavelength Al, then wavelength 
splitter 76 simultaneously outputs two separate luminous 
fluxes 82a and 82b in different directions. Therefore, 
wavelength splitter 76 produces luminous fluxes 82a and 82b 
which are spatially distinguishable from each other. In this 
manner, wavelength splitter 76 can simultaneously separate two 
or more different carrier lights from a wavelength division 
multiplexed light. (Emphasis supplied.) 
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U.S. Pat. No, 6.028,706 

Referring now to FIG. 6, a VIPA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 78 with a lens 80, such as a semi -cylindrical lens, s'o 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 inside VIPA 76. VIPA 76 then 
outputs a luminous flux 82 of collimated light, where the out- 
put angle of luminous flux 82 varies as the wavelength of 
input light 77 changes. For example, when input light 77 is 
at a wavelength kl, VIPA 76 outputs a luminous flux 82a at 
wavelength Al in a specific direction. When input light 77 is 
at a wavelength X2 , VIPA 76 outputs a luminous flux 82b at 
wavelength X2 in a different direction. Therefore, VIPA 76 
produces luminous fluxes 82a and 82b which are spatially 
distinguishable from each other. If input light 77 includes 
both wavelengths Al and A2, then VIPA 76 will simultaneously 
output both luminous fluxes 82a and 82b. (Emphasis supplied.) 



U.S. Pat. No. 6,144,494 

Referring now to FIG. 6, a VIPA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 78 with a lens 80, such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 inside VIPA 76, VIPA 76 then 
outputs a luminous flux 82 of collimated light, where the out- 
put angle of luminous flux 82 varies as the wavelength of 
input light 77 changes. For example, when input light 77 is 
at a wavelength Al, VIPA 76 outputs a luminous flux 82a at 
wavelength Al in a specific direction. When input light 77 is 
at a wavelength A2, VIPA 76 outputs a luminous flux 82b at 
wavelength A2 in a different direction. Therefore, VIPA 76 
produces luminous fluxes 82a and 82b which are spatially 
distinguishable from each other. If input light 77 includes 
both wavelengths Al and A2, then VIPA 76 will simultaneously 
output both luminous fluxes 82a and 82b. (Emphasis supplied.) 
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U,S, Pat, No. 6,169.630 

Referring now to FIG. 6, a VIPA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 78 with a lens 80, such as a semi -cylindrical lens, so 
tHat input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 inside VIPA 76. VIPA 76 then 
outputs a luminous flux 82 of collimated light, where the out- 
put angle of luminous flux 82 varies as the wavelength of 
input light 77 changes. For example, when input light 77 is 
at a wavelength Xl, VIPA 76 outputs a luminous flux 82a at 
wavelength Xl in a specific direction. When input light 77 is 
at a wavelength X2 , VIPA 76 outputs a luminous flux 82b at 
wavelength X2 in a different direction. Therefore, VIPA 76 
produces luminous fluxes 82a and 82b which are spatially 
distinguishable from each other. If input light 77 includes 
both wavelengths Xl and X2 , then VIPA 76 will simultaneously 
output both luminous fluxes 82a and 82b. {Emphasis supplied.) 



U>S. Pat. No, 6,185,040 

Referring now to FIG. 6, a VIPA 76 is preferably made of 
a thin plate of glass. An input light 77 is focused into a 
line 78 with a lens 80, such as a semi -cylindrical lens, s^ 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 inside VIPA 76. VIPA 76 then 
outputs a luminous flux 82 of collimated light, where the out- 
put angle of luminous flux 82 varies as the wavelength of 
input light 77 changes. For example, when input light 77 is 
at a wavelength Al, VIPA 76 outputs a luminous flux 82a at 
wavelength Xl in a specific direction. When input light 77 is 
at a wavelength X2 , VIPA 76 outputs a luminous flux 82b at 
wavelength X2 in a different direction. Therefore, VIPA 76 
produces luminous fluxes 82a and 82b which are spatially 
distinguishable from each other. If input light 77 includes 
both wavelengths Al and X2 , then VIPA 76 will simultaneously 
output both luminous fluxes 82a and 82b. (Emphasis supplied.) 
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U>S. Pat, No, 6,296,361 

Referring now to FIG. 1 , a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into~a 
Tine 78 with a lens 80, such as a semi -cylindrical lens, so 
tEat input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength A.1, Ad VIPA 76 outputs a luminous 
flux 82a at wavelength Xl in a specific direction. When input 
light 77 is at a wavelength A2, VIPA 76 outputs a luminous 
flux 82b at wavelength A2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 



U.S. Pat> No> 6,332,689 

Referring now to FIG. 7, a VIPA 7 6 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
line 78 with a lens 80, such as a semi -cylindrical lens, so 
tHat input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength A.1, VIPA 76 outputs a luminous 
flux 82a at wavelength Al in a specific direction. When input 
light 77 is at a wavelength \2 , VIPA 76 outputs a luminous 
flux 82b at wavelength A2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 
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U.S. Pat. No. 6,343. 866 

Referring now to FIG. 7, a VIPA 7 6 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
line 78 with a lens^SO, such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Xl, VIPA 76 outputs a luminous 
flux 82a at wavelength Xl in a specific direction. When input 
light 77 is at a wavelength X2 , VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 



\3.S. Pat. No> 6,390,633 

Referring now to FIG. 7, a VIPA 7 6 is preferaibly made of 
a thin plate of glass . An input light 77 is focused into a 
line 78 with a lens 80/ such as a semi -cylindrical lens, so 
tEat input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Xl, VIPA 76 outputs a luminous 
flux 82a at wavelength A.1 in a specific direction. When input 
light 77 is at a wavelength X2 , VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 
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U,S. Pat, No, 6.471,361 

Referring now to FIG. 7, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
Tine 78 with a lens 80, such as a semi -cylindrical lenS/ so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Al, VIPA 76 outputs a luminous 
flux 82a at wavelength Xl in a specific direction. When input 
light 77 is at a wavelength X2 , VIPA 76 outputs a luminous 
flux 82b at wavelength k2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 



U.S, Pat, No, 6,478,433 

Referring now to FIG. 7, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into~a 
line 78 with a lens 80, such as a semi-cylindrical lens, s"o 
that input light 77 travels into VIPA 76 , Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Xl, VIPA 76 outputs a luminous 
flux 82a at wavelength Al in a specific direction. When input 
light 77 is at a wavelength A2, VIPA 76 outputs a luminous 
flux 82b at wavelength A2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 
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U,S, Pat, No. 6.481,861 

Referring now to FIG. 7, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
Tine 78 with a lens 80/ such as a semi -cylindrical lens, so 
tEat input light 77 travels into VIPA 16 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Xl, VIPA 76 outputs a luminous 
flux 82a at wavelength A.1 in a specific direction. When input 
light 77 is at a wavelength X2 , VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied.) 



XS.S. Pat, No. 6,607,278 

Referring now to FIG. 7, a VIPA 7 6 is preferably made of 
a thin plate of glass . An input light 77 is focused into~a 
Tine 78 with a lens 80, such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 ^ Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Al, VIPA 76 outputs a luminous 
flux 82a at wavelength Al in a specific direction. When input 
light 77 is at a wavelength A.2, VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially-distinguishable from each other. (Emphasis sup- 
plied. ) 



Exhibit R 
Docket no. 2219 



-9- 



June 8, 2005 



Appl. No. 10/619,814 

Response Dated June 8, 2005 

Reply to Office Action dated March 8, 2005 



U,S. Pat. No, 6,717,731 

Referring now to FIG. 7, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
Tine 78 with a lens^O/ such as a semi-cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Xl, VIPA 76 outputs a luminous 
flux 82a at wavelength Xl in a specific direction. When input 
light 77 is at a wavelength X2 , VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 



U.S. Pat, No, 6.781,758 

Referring now to FIG. 7, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
Tine 78 with a lens 80. such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 ! Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength Xl, VIPA 76 outputs a luminous 
flux 82a at wavelength Al in a specific direction. When input 
light 77 is at a wavelength X2 , VIPA 76 outputs a luminous 
flux 82b at wavelength X2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 
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U,S, Pat, No. 6,786,611 

Referring now to FIG. 7, a VI PA 7 6 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
Tine 78 with a lens 80, such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
VIPA 78 then outputs a luminous flux 82 of collimated light, 
where the output angle of luminous flux 82 varies as the 
wavelength of input light 77 changes. For example, when input 
light 77 is at a wavelength A.1, VIPA 76 outputs a luminous 
flux 82a at wavelength A.1 in a specific direction. When input 
light 77 is at a wavelength A2, VIPA 76 outputs a luminous 
flux 82b at wavelength k2 in a different direction. There- 
fore, VIPA 76 produces luminous fluxes 82a and 82b which are 
spatially distinguishable from each other. (Emphasis sup- 
plied. ) 
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Excerpts From 
United States Patents 
Assigned To Only 
Avanex Corporation" 
Having Titles Which Include the Phrase 
"Virtually Imaged Phased Array" 



U,S, Pat. No. 6,301,048 

FIG. 3 illustrates a virtually imaged phased array of the 
first preferred embodiment of the chromatic dispersion and 
dispersion slope compensator in accordance with the present 
invention. The VIPA 206 is disclosed in U.S. Pat. No. 
5, 93 0; 04 5, incorporated herein by reference. The VIPA 206 is 
preferably made of a thin plate of glass . An input light 77 
Is focused into a line 78 with a lens 80/ such as a semi- 
cylindrical lenS/ so that input light 77 travels into VIPA 
206 . Line 78 is hereinafter referred to as the "focal line". 
Input light 77 radially propagates from focal line 78 to be 
received inside VIPA 206. The VIPA 206 then outputs a 
luminous flux 82 of collimated light, where the output angle 
of luminous flux 82 varies as the wavelength of input light 77 
changes. For example, when input light 77 is at a wavelength 
Ai, VIPA 206 outputs a luminous flux 82a at wavelength in 
a specific direction. When input light 77 is at a wavelength 
X2, VIPA 206 outputs a luminous flux 82b at wavelength A2 in 
a different direction. Therefore, VIPA 206 produces luminous 
fluxes 82a and 82b that are spatially distinguishable from 
each other. (Emphasis supplied.) 



U.S. Pat, No. 6,310,993 

Referring now to FIG. 9, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into~a 
line 7 8 with a lens 80 , such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
The VIPA 76 then outputs a luminous flux 82 of collimated 



Fujitsu Limited and Avanex Corporation jointly own 13 
United States Patents every one of which identifies 
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light, where the output angle of luminous flux 82 varies as 
the wavelength of input light 77 changes. For example, when 
input light 77 is at a wavelength A^, VIPA 76 outputs a 
luminous flux 82a at wavelength in a specific direction. 
When input light 77 is at a wavelength Aj, VIPA 76 outputs a 
luminous flux 82b at wavelength A2 in a different direction. 
Therefore, VIPA 76 produces luminous fluxes 82a and 82b that 
are spatially distinguishable from each other. (Emphasis 
supplied. ) 



U,S, Pat> No, 6.363,184 

Referring now to FIG. 9, a VIPA 76 is preferc±)ly made of 
a thin plate of glass . An input light 77 is focused into a 
Tine 78 with a lens 80/ such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
The VIPA 76 then outputs a luminous flux 82 of collimated 
light, where the output angle of luminous flux 82 varies as 
the wavelength of input light 77 changes. For example, when 
input light 77 is at a wavelength X^, VIPA 76 outputs a 
luminous flux 82a at wavelength A^, in a specific direction. 
When input light 77 is at a wavelength A2 VIPA 76 outputs a 
luminous flux 82b at wavelength A2 in a different direction. 
Therefore, VIPA 76 produces luminous fluxes 82a and 82b that 
are spatially distinguishable from each other. (Emphasis 
supplied. ) 



TJ.S. Pat, No. 6,392,807 

Referring now to FIG. 1, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into~a 
line 78 with a lens 80, such as a cylindrical lens or semi- 
cylindrical lenS/ so that input light 77 travels into VIPA 76 . 

Line 78 is hereinafter referred to as "focal line 78". Input 
light 77 radially propagates from focal line 78 to be received 
inside VIPA 76. The VIPA 76 then outputs a luminous flux 82 
of collimated light, where the output angle of luminous flux 
82 varies as the wavelength of input light 77 changes. For 
example, when input light 77 is at a wavelength Ai, VIPA 76 
outputs a luminous flux 82a at wavelength A^ in a specific 
direction. When input light 77 is at a wavelength A2/ VIPA 76 
outputs a luminous flux 82b at wavelength A2 in a different 
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direction. Therefore, VIPA 76 produces luminous fluxes 82a 
and 82b that are spatially distinguishable from each other. 
(Emphasis supplied.) 



U>S, Pat- No> 6,441,959 

FIG. 2 illustrates a VIPA utilized in the preferred 
embodiments of the dispersion and dispersion compensator in 
accordance with the present invention. The VIPA 76 is 
disclosed in U.S. Pat. No. 5,930,045, incorporated herein by 
reference. The VIPA 76 is preferably made of a thin plate of 
glass . An input light 77 is f ocused into a line 78 with a 
Tens 80/ such as a semi -cylindrical lens, so that input light 
77 travels into VIPA 76 . Line 78 is herein after referred to 
as "focal line" . Input light 77 radially propagates from 
focal line 78 to be received inside VIPA 76. The VIPA 76 then 
outputs a luminous flux 82 of collimated light, where the out- 
put angle of luminous flux 82 varies as the wavelength of 
input light 77 changes. For example, when input light 77 is 
at a wavelength Ai, VIPA 76 outputs a luminous flux 82a at 
wavelength in a specific direction. When input light 77 is 
at a wavelength X2, VIPA 76 outputs a luminous flux 82b at 
wavelength A2 in a different direction. Therefore, VIPA 76 
produces luminous fluxes 82a and 82b that are spatially 
distinguishable from each other. (Emphasis supplied.) 



U,S, Pat, No. 6,556,320 

FIG. 2 illustrates a VIPA utilized in the preferred 
embodiments of the dispersion and dispersion compensator in 
accordance with the present invention. The VIPA 76 is 
disclosed in U.S. Pat. No. 5,930,045, incorporated herein by 
reference. The VIPA 76 is preferably made of a thin plate of 
glass . An input light 77 is focused into a line 78 with a 
Tens 80, such as a semi -cylindrical lens, so that input light 
77 travels into VIPA 76 . Line 78 is hereinafter referred to 
ai "focal line" . Input light 77 radially propagates from 
focal line 78 to be received inside VIPA 76. The VIPA 76 then 
outputs a luminous flux 82 of collimated light, where the out- 
put angle of luminous flux 82 varies as the wavelength of 
input light 77 changes. For example, when input light 77 is 
at a wavelength A^, VIPA 76 outputs a luminous flux 82a at 
wavelength A^ in a specific direction. When input light 77 is 
at a wavelength A2, VIPA 76 outputs a luminous flux 82b at 
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wavelength in a different direction. Therefore, VIPA 76 
produces luminous fluxes 82a and 82b that are spatially 
distinguishable from each other. (Emphasis supplied.) 



U>S, Pat, No> 6,668,115 

Referring now to FIG. 10, a VIPA 76 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
line 78 with a lens~80, such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 76 . Line 78 is herein- 
after referred to as "focal line 78". Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 76. 
The VIPA 76 then outputs a luminous flux 82 of collimated 
light, where the output angle of luminous flux 82 varies as 
the wavelength of input light 77 changes. For example, when 
input light 77 is at a wavelength X^, VIPA 76 outputs a 
luminous flux 82a at wavelength in a specific direction. 
When input light 77 is at a wavelength X2, VIPA 76 outputs a 
luminous flux 82b at wavelength A2 in a different direction. 
Therefore, VIPA 76 produces luminous fluxes 82a and 82b that 
are spatially distinguishable from each other. (Emphasis 
supplied. ) 



U,S. Pat. No. 6,714,705 

The understanding of the operation of the VIPA 206 is 
central to the understanding of the functioning of the 
compensator 200 and the role of mirror curvature in deter- 
mining the magnitude and sign of the provided chromatic 
dispersion. Therefore, FIGS. 3-7B provide additional details 
of the construction and operation of the VIPA 206. The VIPA 
apparatus is also disclosed in U.S. Pat. No. 5,930,045, 
incorporated herein by reference. FIG. 3 illustrates the VIPA 
206, which is preferably made of a thin plate of glass . An 
input light 77 is focused into a line 78 with a line focusing 
Tens 204, such as a cylindrical or semi -cylindrical lens, s'o 
that input light 77 travels into VIPA 206 . Line 78 is herein 
referred to as the "focal line" . Input light 77 radially 
propagates from focal line 78 to be received inside VIPA 206. 
The VIPA 206 then outputs a luminous flux 82 of collimated 
light, where the output angle of luminous flux 82 varies as 
the wavelength of input light 77 changes. For example, when 
input light 77 is at a wavelength k^, VIPA 206 outputs a 
luminous flux 82a at wavelength in a specific direction. 
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When input light 77 is at a wavelength Xj, VI PA 2 06 outputs a 
luminous flux 82b at wavelength in a different direction. 
Therefore, VIPA 206 produces luminous fluxes 82a and 82b that 
are spatially distinguishable from each other. (Emphasis 
supplied. ) 

U,S, Pat. No. 6,744,991 

FIG. 3 illustrates a virtually imaged phased array (VIPA) 
of the first preferred embodiment of the chromatic dispersion 
and PMD compensator in accordance with the present invention. 
The VIPA 206 is disclosed in U.S. Pat. No. 5,930,045, incorpo- 
rated herein by reference. The VIPA 206 is preferably made of 
a thin plate of glass . An input light 77 is focused into a 
line 7 8 with a lens 80, such as a semi -cylindrical lens, so 
that input light 77 travels into VIPA 206 . Line 78 Is 
hereinafter referred to as "focal line" . Input light 77 
radially propagates from focal line 78 to be received inside 
VIPA 206. The VIPA 206 then outputs a luminous flux 82 of 
collimated light, where the output angle of luminous flux 82 
varies as the wavelength of input light 77 changes. For 
example, when input light 77 is at a wavelength Ai, VIPA 206 
outputs a luminous flux 82a at wavelength in a specific 
direction. When input light 77 is at a wavelength X2, VIPA 
206 outputs a luminous flux 82b at wavelength A2 in a differ- 
ent direction. Therefore, VIPA 2 06 produces luminous fluxes 
82a and 82b that are spatially distinguishable from each 
other. (Emphasis supplied.) 
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